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Description 

Th. tmant MM » aov* WW^MM. •**• » Pl.am.acre.lcal ««- 

a»".P^ = ^ 

only ™b and para aubaffluerta are specHcaly Ssclosed. _^. ls ™„i, 
lib kao«n tret t«odi«n«. a commarcialy avaiaMo ores te»«9 *a chare«al fcnrate 

anticholinergic properties, especially in relation to the effects on these other systems and acute toxicity. 
Tafet aspect the invention provides novel 3.3«iiphenylpropylamines of formula I 



35 



,2 

,1 



AO R 3 ' 



OR 

P' 




X CH-CH 2 -CH 2 -X 



wherein Ri signifies hydrogen or methyl. R*. R 3 and R* independently signify hydrogen, methyl, methoxy. hyd- 
S carbar^yl. su.pUyl or haiogen. and X represents a tertiary amino group of formula I. 



45 



50 



55 



R 5 



V 5 

wherein * and R« signify non-aromatic hydrocarbol groups, which may be the same or <HM^ I which ^ 
SloMMn at leastThree carbon atoms, preferably at. east four carbon atoms, especially J 
SnatonJand wherein RSandRemayformaringtogemerwi^ 

andtoe invention comprises the free bases as well as the salts thereof Examples of such ac,d addibon salts 
* d The^ 
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10 



ure as well as the individual enantiomers as such. 

A preferred sub-class of compounds according to the invention comprises tertiary amines of formula I, whe- 
rein each of R 5 and R* Independently signifies C^alkyl, especially Ci-e-alkyl, or adamantyi, R 5 and R 8 together 
comprising at least three, preferably at teast four carbon atoms. R 5 and R 8 may carry one or more hydroxy 
groups, and they may be joined to form a ring together with the amine nitrogen atom. 

Presently preferred tertiary amino-groups X in formula I include the following groups a)-f). each of which 
may carry one or more hydroxy groups. 

a) -f< 32 , b) -I< 3 , c) 3 

^CH(CH ) ^C(CH 3 ) 3 X C(CH 3 ) 2 CH 2 CH 3 



15 



20 d) 




25 

The following are examples of presently preferred specific compounds of formula I : 
N,N-diisopropy!-3-(2-hydroxy-5-m^ and its (+)-isomer, 

N-methyi-N-tert.butyl-3-(2-hydroxyphenyl)-3-phenytpropyIamine, 
NHTieth^-N-tert.but^-3-<2 f ^ 
30 N-niethyl-N-tert.but^-3,3-bis-<2-hydroxyphenyI)propy1amine f 
N,N-diisopropyl-3,3-bis-<2-hydroxyphenyl)propylamine, 
N,N-diisopropyl-3-(2,5-dmydroxypte^ 
N-methyl-N-tert.biJtyl-3^ 

N,N-diisopropyl-3-{2-methoxyphenyl)-3-phenylpropy1amine t 
35 N-[3-(2HT»ethoxyphenyl)-3-phenylpropy^ 

In a second aspect of the invention provides methods for preparing the compounds of formula I, especially 
the following methods : 

a) reacting a reacttvely esterified 3,3-diphenylpropanol of formula III 

40 



45 




III 



wherein R 1 -R* are as defined above, and any hydroxy groups may be protected such as by methylation or 
50 benzytation. and wherein Y Is a leaving group, preferably halogen or an alkyi or arylsulphonyloxy group, 
with an amine of formula IV 

H-X IV 

55 wherein X is as defined above, or 

b) reducing a 3,3-diphenylpropionamlde of formula V 
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45 



50 



55 



^CH-CH 2 -CO-X 



,30-* 



.herein «* and X are as defined above and any hydroxy groups ,nay be protected, preferable 
R 2 

j^:h-ch,-ch^-nh-z vi 

wherein R 1 -R* are as defined above and any ^^^^^^^ 
25 ^uS'aWeny.propy^ineoffennu.aV.iaorVi.b 

2 R 2 
" - ■ "^OR 1 



Vllb 

Vila 

acids, or vice versa, and/or . . Int0 the individual enantiomers, and/or 
hydrogen and/or R 4 is hydroxy. fln d/or in accordance with the 

°" te^Thydroxy protecting groups according to i, above can e.g. be done by beabnent wHh hyd- 
robromic acid, borontribromide or by catalytic hydro^nafion. enantiomers can 

columns. 

Novel compounds of formula vlii 
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10 wherein R 1 -R* are as defined above, and the corresponding protected compounds (e.g. comprising protected 
hydroxy groups), are useful as chemical intermediates for the preparation of e.g. the compounds of formula I, 
and they can be prepared by means of several different methods which are known perse , such as by addition 
of ethylene oxide (X) to a correspondingly substituted diphenyimethane (IX) in the presence of a suitable base 
such as sodium amide : 

15 



20 




ix x vin 

25 

The compounds VIII can also be prepared by reduction of the corresponding 3,3-diphenylpropionic acids, 
preferably using complex metal hydrides. 

The 3.3-diphenylpropano!s VIII can conveniently be converted into the corresponding reactively esterified 
30 derivatives III in a manner known perse by displacing the hydroxy groups with e.g. a haiogen atom or an alkyl 
or arylsulphonyloxy group. 

The 3,3-diphenylamides of formula V used as starting materials in method b), can e.g. be prepared by react- 
ing the above mentioned 3,3-diphenylpropionic acids with an appropriate amine. 

The secondary amines used as starting materials in method c) can conveniently be prepared by reacting 
35 a primary amine H 2 N-Z (wherein Z is as defined above) with a corresponding reactively esterified 3,3-diphenyl- 
propanol in analogy with method a) above, or by reduction of the corresponding secondary 3,3-diphenyi- 
propionamides in analogy with method b) above. The secondary amines can also be prepared by reduction of 
unsaturated hydroxyamines XI 



45 




wherein R 1 -R 4 and Z are as defined above, either in one step by catalytic hydrogenatlon, or by reduction to the 
so corresponding saturated hydroxyamine, preferably using a complex metal hydride such as lithium aluminium 
hydride, followed by removal of the hydroxy group by catalytic reduction. As an alternative, the hydroxy group 
may first be split off as water, followed by reduction of the formed unsaturated amine. 

The unsaturated hydroxy amines XI can conveniently be prepared by the addition of a Schiff base of formula 

XII 

55 

CH 3 -CH=N-Z XII 

wherein Z is as defined above. 
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to a benzophenone of formula XIII 

,2 



-OR 1 



rV^ 

*TX£^ materials Vila. VHb for process d) can be prepared by methods Known eerse, such as 



by addition of an organometallic compound XlVa or XlVb 
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R 2 R? 



Me 



V* 1 

Me 

XlVa XlVb 

25 to a ketoamlne XVaorXVb respectively to form a corresponding hydroxy amine XVI 

R 2 

30 ^-^C-CH^-CH^-X XVI 

/^OH 2 2 

nesium or lithium. frtrmilIa , in form of foe bases or salts with 

emulsifiers, flavouring agents, buffers, and the l.ke. a(Jmjnis . 

■*"?£!£££■ b. uto fernM by •.«*»* ""HW»g «-»'» 
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General 

1 H-NMR spectra were run In CDCI 3 using a JEOL PMX60 spectrometer. In some cases, only a limited num- 
ber of spectral peaks, useful for characterisation purposes, are reported. 
5 Reported yields mostly refer to crude material of sufficient purity to be taken to the next stage. 

Solvents are abbreviated as follows : 

IPE = diisopropyi ether 

PET = petroleum ether 
10 Ether = diethyl ether 

Amines are abbreviated as follows : 

IPA - diisopropyl amine 
15 TBA = terLbutyi amine 

Melting points were taken on a Koefler bench. 
Temperatures are In °C. 

Water is used for the washing steps, unless otherwise stated. 

20 

Example 1 

Preparation of 4-phenyl-3,4HJihydrocournaiins 

25 a) 4K2-Mewoxy-5-methylprrenyl)-6-^ (I) 

A mixture consisting of 2-methoxy-5-methyicinnamic acid (96.0 g, 0.5 mol), p-oresol (108 g, 1.0 mol), tet- 
raline (200 ml), and cone, sulphuric acid (20 g) was heated slowly to refluxing temperature (145-150°). After 1 
1/2-2 h, the mixture was cooled, taken up In ether, washed with water and sodium carbonate, dried and evapo- 
rated, giving 1 38 g (97%) crude oil. Two recrystallisations from acetone gave white crystals of the desired lac- 

30 tone, m.p. 126-127°. 

C 18 H 18°3 (282#3)re( ' uires: C 76 - 57 H O 17.00 

F°und 76.9 6.** 17.0 

35 

b) 6-Hydroxy-4-pheny<-3,4-dlhydrocoumarin (II) was prepared in a similar way in 97% yield from cln- 
namicacid and hydroquinone. M.p. 138° (IPE-Ether). 

40 

C 15 H 12°3 ( 2W - 3 ) requires: C 74.99 H 5.04 O 19.9S 

P^nd 75.0 5.00 19.6 

45 c) 4-(2-metrtoxy-4Hrtethy1phenyQ-7-memyl-3 ( 4^ihydrocoumarin was obtained in a similar way from 2- 
methoxy-4-methylcinnamic acid and m-cresol in 58% yield. M.p. 147-148° (IPE-acetone). 

C 18 H I8°3 <2S2.3) requires: C 76.57 H 6.43 O 17.00 
50 Found 76.4 6.31 17.2 

The above lactone (90 g, 0,32 mol) in methylene chloride (500 ml) was refluxed with BBr 3 (1 15 g, 0.46 mol) 
for24 h, the solution was concentrated, the residue was taken up in ether, the solution was washed with sodium 
55 carbonate and water, dried and evaporated, giving 80 g (93%) of a syrup which crystallized on standing. Crys- 
tallization from IPE-PET gave white crystals of 

d) 4-(2-hydroxy-4-methylphenyl>7-methyl-3,4-dihydrocoumarin (III), m.p. 137°. 
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C,,H.,0, (268.3) requires: C 76.10 H 6.01 O 17.89 

Found 76.2 6.30 17.0 

catechol in 18% yield. M.p. 136° (IPE). 

10 C 15 H 12 0 3 (2*0.2) requires: C 7*.99 H 5.0* O 19.98 



Found 



75.0 5.01 19.9 



15 



Example 2 

Preparation of 3.3-diphenylpropionic acid esters 



30 the lactone (V) of Example 10. m.p. 84-87° (IPE)- 

C.-H^O. (300.*) requires: C 71.98 H 6.71 O 21.3 
Found 71.* 6.67 21.6 

reaction mixture also contained some Nal. M.p. 72° (IPE). 

C, 0 H,oO ft (*52.5) requires: C 79.63 H 6.2* O l*.l* 
Fold 8 79.9 6.15 l*.l 

d) Methyj ^-hanzvtoxvpheny.^phenv.prop.onate (PQ was obtained In a simHar way as a viscous 
on m 81% yield from 4-phenyl-3,4-dihydrocoumann ana benzyl chlonde. 

NMR : 8 7.2 (m 14H), 4.9 (s 2H, 1 1H). 3.5 (s 3H). 3.0 1 W btained in a sirnilar fr0 m 

e) Methvl 3^2-methoxv-5-methylph envn-3-phenylpropionate l*j was oma.i 

6-methvM-phenyl-3,4-dihydrocoumarin in 96% yield. 

g) Meth yl 3^(2 f 5-diben2vioxvpheny))-3 -PhBny1propionate (X1Q was ootainea 
yield from the lactone (II) of Example 1b) ant I t*nzyl chlonde. 
NMR ; 8 6.8-7.4 (m 18H). 5.0 (s 4H. 1 1H), 3.7 (s 3H), 3.1 (d 2H). 



35 



40 



45 



50 



55 
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h) Methyl 3,3-bis-(2-benzyloxy-4-methylphenyl)proplonate (Xill) was obtained in a similar way In 95% 
yield from the lactone (III) of Example 1d) and benzyl chloride. By GLC the product is homogenous, and by MS 
it has the correct M.W. 

I) Ethyl 3-(2,4-dimethoxyphenyl)-3-phenylpropionate (XIV) 
5 A mixture of ethyl cinnamate (88 g f 0.5 md), dimethyl resorcinol (276 g, 2.0 md) and cone, sulphuric acid 

(50 g) was stirred on a boiling water-bath for 2 h, whereafter all the volatile material was distilled off in vacuum. 
The residual oil was dissolved in ether, the solution was washed with sodium carbonate, dried, and evaporated 
giving 101 g (64%) of the title ester in the form of a viscous oil. 
NMR : 6 6.4-7.2 (m 8H), 4.9 (t 1H), 4.0 (q 2H), 3.7 (s 6H), 3.0 (d 2H), 1.1 (t 3H). 
10 j) Methyl 3,3-bis-(2,4-dimethoxyphenyl)propionate (XV) was obtained in a similar way from methyl 2,4- 
dimethoxyclnnamate and dimethyl resorcinol. The product thus obtained contained about 23% of dimethyl 
resorcinol. It was taken to the next step without further purification. 

k) Methyl-3-(5^hlorc-2-methoxyphenyl)-3-phenylpropionate 

6-Chloro-4-phenyl-3,4-dihydrocoumarin (435 g, 1.68 mol. Preparation : T. Manimaran & V.T. Ramak- 
15 rishnan, Ind. J. Chem. B IB (1 979) 328) is added to a hot solution of sodium hydroxide (1 40 g, 3.5 mol) in water 
(500 ml). The solution is chilled to 25°C and dimethyl sulphate (442 g, 3.5 md) is added dropwise during 1 h 
with stirring and cooling at 25-35°C. The mixture is stirred for an additional 2 h whereupon a solution of 100 g 
of sodium hydroxide in 500 ml of water is added and the mixture is stirred until a clear solution is obtained. An 
excess of concentrated hydrochloric add is added to precipitate the methoxy acid, which separates as an oil 
20 which slowly crystallizes. It is filtered off, washed with water and dried. Crystallization from 2-propanol gives 
odourless crystals of 3-(5-chloro-2-methoxyphenyl)-3-phenyl propionic acid, m.p. 144°C. Yield 455 g. 

The above acid (291 g, 1 .0 mol) In 1 litre methanol containing 50 g concentrated sulphuric acid was refluxed 
for 8 h. The sdvent was distilled off, the residue was taken up in ether, washed with water and sodium carbonat 
sdution, dried and evaporated giving 300 g (100%) crude oil. RecrystaJlisation from IPE gave white crystals of 
25 the title compound, m.p. 65-66°. 

C 17 H 17 CI0 3 (30^,8) requires: C 67.0 H 5.62 CI 11.63 
Found 68.1 5.82 11.7 

30 

Example 3 

Preparation of 3,3-dfphenyfpropanols 

35 

a) 3-(2-Methoxy-4-methylphenyl)-3-phenylpropanol (XVI) 

The ester (VI) of Example 2a) (84 g, 0.295 mol) in 150 ml dry ether was added dropwise to a suspension 
of LiAIKU (1 1.3 g, 0.295 mol) in 300 ml dry ether. The mixture was stirred overnight, then decomposed by the 
careful addition first of 1 1 g of water, then of 1 5% NaOH until a white granular precipitate was formed. The mbct- 
40 ure was filtered, the filtrate was washed with water, dried, and evaporated giving 71 g (91%) of an oil which 
crystallized on standing. Recrystallization from IPE-PET gave white crystals, m.p. 83°. 



C 17 H 20°2 (256 *^ rec l uIres: C nM H 7 - 88 0 l2M 
45 Found 79.* 7.89 12.7 

b) 3,3-Bls-(2-methoxyphenyi)propanol (XVII) was obtained in a similar manner in quantitative yield as 
a viscous oil from the ester (VII) of Example 2b). 
so c) 3-(2,3-Pibenzyloxyphenyl)-3-phenylpropanol (XVIII) was obtained in a similar way as a viscous oil 

in 96% yield from the ester (VIII) of Example 2c). 

d) 3-2(Benzyloxyphenyl)-3-phenylpropanol (XIX) was obtained in a similar way as an oil in 78% yield 
from the ester (IX) of Example 2d). 

e) 3-(2-Methoxy-5-methylphenyl)-3-phenylpropand (XX) was obtained in a similar way as an oil In 
55 quantitative yield from the ester (X) of Example 2e). 

NMR : 5 6.8-7.4 (m 7H), 4.7 (t 1H), 3.8 (s 3H), 3.7 (m 2H), 2.3 (s 3H), 2.0-2.3 (m 2H). 

f) 3,3-Bis-(2-methoxy-5-methylphenyl)propanol (XXI) was obtained in a simUar way In 98% yield from 
the ester (XI) of Example 2f). M.p. 89° (IPE). 
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C.^O, (300.0) requires: C 75.97 H 8.05 O 15.98 
Found 2 "' 75.9 8.02 16.1 

me ester (XII) of Example 2g). M.p. /ti u OPE)- 

C, Q H, s O, <«*.5) requires: C 82.05 H 6.65 O 11.31 
Fou^ 3 *2.0 6.62 U.2 

h) 33^2^0^^ 
yi eldfrom (XX.V) was opined as a gdden „ .n 92* yield from 

k) ^FluorphenvIV^ — ^^^"^^p 8 " 0 ^ , L (93-5 0 5 0 „„1 roa g 

A Grignard reagent was prepared In the usua^ ''~^"! ^^^ ( ~ 0 %% in 100 ml ether 
nesium (1 2 g. 0.5 mo.) In 100 ml dry ether. A sduhon of Pf""£^£^ NH4 a an d worked up, 



15 



20 



tals, m.p. 88°. 



C u H 13 F0 2 (232.3) requires: C 72.40 H 5.6* 

30 Found 72# * 5,75 

35 of 4-fiuoro-2'-methoxy-dlphenylmethane as a dear oil 

NMR : 6.8-75 (m 8H), 4.0 (s 2H). 3.8 (s 3H). solution of NaNHa prep- 
The obtained methane denvauve (71 Q. 0.33 ^'"J^ 0 ^ 6 ^^ 1 n , a s^fion of ethylene oxide 

ared in situ from sodium (8.5g. 0.37 mol) « , »bout30O ^^^^ ;^ a h ^ ndmost of ammonia 
(17.5g.0.395mo.)in75m.e*erw^ 

the title compound. M.p. 61» (IPE-PET). 



45 



C lfi H 17 F0 2 (260.3) requires: C 73.82 H 6.58 
Found 7*.l 6.77 



ration from IPE gave white crystals of the title compound, m.p. 80 . 

55 C..H.,C10, (276.8) requires: C 69.43 H 6.19 CI 12.81 

Found 70.1 6M 12.9 
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Example 4 

Preparation of 3,3-diphenyipropyl-p-toluene sulphonates 

5 a) 3 t 3-Bls-(2»methoxyphenyi)propyl-p-toluene sulphonate (XXVII) 

The propanol (XVII) of Example 3b) (35 g, 0.128 mol) in 100 ml chloroform containing 30 ml pyridine was 
cooled to about -10 p and then treated with p-toluene sulphonyl chloride (29 g, 0.15 mol). After standing in the 
cooler (about +5°C) overnight, the mixture was poured into ice-water, the organic phase was washed with water 
and cdd 2N HO, dried, and the solvent was distilled off at < 50°C, giving a crude oil in quantitative yield. Rec- 

10 rystallization from IPE gave white crystals of low and indefinite m.p. 



C 2 ^H 26 0 5 S 026.5) requires: C 67.58 H 6.14 S 7.52 
Found 66.8 6.22 7.76 



b) S^Methoxy-^ethylphenylV^phenylpropyl-p-toluene sulphonate (XXXI) was obtained In quan- 
titative yield from the propanol (XVI) of Example 3a). 
20 c) S-g^DibenzyloxyphenylVS-phenylpropyl'P-toluene sulphonate (XXVIII) was obtained in a similar 
way as a thick oil In 88% yield from the propanol (XVIII) of Example 3c). 

d) 3-(2-Benzyloxyphenyl)-3-phenylpropyl-r>toluene sulphonate (XXIX) was obtained in I similar way 
in 98% yield from the propanol (XIX) of Example 3d). 

e) 3-(2-Methoxy-5-methylphenyl)-3-phenylpropyl-p-tDluene sulphonate (XXX) was obtained in quan- 
25 titatlve yield from the propanol (XX) of Example 3e). M.p. 64° (IPE-PET). 

C 23 H 2 ^S (396.5) requires: C 69.67 H 6.10 S 8.09 
Found 69.8 6.20 7.85 

30 

I) 3 t 3-Bis>(2-methoxy-5-methylphenyl)>propyl-p-toluene sulphonate (XXXII) was obtained In quantita- 
tive yield from the propanol (XXI) of Example 3f). M.p. 117° (acetone-PET). 

C 26 H 30 O 5 5 (W4.5) requires! C 68.7 H 6.65 S 7.05 
Found 68.8 6.66 7.il 

g) 3-(2,S-Dibenzyloxyphenyl)>3-phenylpropyl-p-toluene sulphonate (XXXIII) was obtained in a similar 
40 manner in quantitative yield from the propanol (XXII) of Example 3g). 

h) 3,3-Bis-(2-benzyloxy-4-methylphenyl)-propyl>p-toluene sulphonate (XXXIV) was obtained in a simi- 
lar way In 86% yield from the propanol (XXIII) of Example 3h). 

I) 3-(2 > 4>Dlmethoxyphenyl)-3-phenylpropyl-p-toluene sulphonate (XXXV) was In the same way 
obtained in 96% yield from the propanol (XXIV) of Example 3i). 
45 j) 3 t 3-Bls-(2,4-dfemethoxyphenyl)-propyl-r>toluene sulphonate (XXXVI) was obtained in the same man- 
ner from the propanol (XXV) of Example 3j). The product was contaminated with dimethyl resorcinol. 

k) 3-(4-Fluorphenyl)-3K2-methoxyphenylVpropyl-p-toluene sulphonate (XXXVII) was obtained in a 
similar way in 88% yield from the propanol (XXVI) of Example 3k). M.p. 67° (IPE). 



C 23 H 23 FO^S (4 1*.5) requires: C 66.65 H 5.59 S 7.7* 
Found 67.1 5.69 7.78 



I) 3-(2-Methoxypheny1)-3-phenylpropyl-p-toluene sulphonate (XLVIII) 

A mixture of anisole (1080 g, 10 mol), benzyl alcohol (216 g, 2 mol) and p-toluene sulphonic acid (40 g) 
was refluxed for 2 h in an apparatus equipped with a water separator. Excess of anisole was then distilled off, 
the oily residue was dissolved In ether, washed with water and sodium carbonate, dried and fractionated, giving 
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C 23 H 2it O ft S (396.5) requires: 
Found 



69.67 
69.3 



H 



6.10 
6.00 



8.09 
8.17 



nA SjSghloroj^^ 75 ml pyridine was treated 

portior^feeinthecddwi^^ 

h. solvent was evaporated under^ 

2 N HCli dried and evaporated giving 100 g (97%) of a straw yw 

title compound, m.p. 89-90°. 

C 23 H 23 ClO,S(W0.96) requires: C Ct.10 H 5-38 S 7M CI US 
23 23 * 6 ^ M5 7,0* 8.17 

Found 



25 



30 



Example 5 

Preparation of tart ly 3 ^inhenvipropylamines 



40 



j\ Ml | am : np noocVHH hydrogen o xalate 

The tosylate (XXV.I) of ^^^VK- vlffle materia, was then evaporated. JeresW 
ropylamine was heated in a pressure bottle at 80 for 4-* _oaj« washed with water and 

(acetone). 

C„H„N0 6 (»W.6) requires: C 67.39 H 7.92 N 3.1* O 21.55 
F £nd 67.2 8.22 2.9* 21.9 

NMR : 6.9-7.2 (m18H). 5.0 (s4H), 0.9 (d12H). , , m v hvdroQenfumarate 

fumaric add salt in the usual manner. Hp. 176- (aoetone). 

w C 27 H 37 N0 5 (*55.7) requires: C 71.17 H 8.20 N 3.07 O 17 6 

50 „ 27 , 37 7 71.3 8.27 3.0* 17.9 

Found 

had m.p. 147-148° (acetone). 



12 
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C 27 H 37 N0 5 (W5.7) requires: C 71.17 H 8.20 N 3.07 O 17.6 
Found 71.3 8.1* 3.00 17,6 

5 

e) N,N»Dilsopropyl-3 > 3-bis-(2-methoxy-5>methylphenyl)propylamine (XLII), hydrochloride 
The free base was obtained In 78% yield from the tosylate (XXXII) of Example 4f). It was converted to the 
hydrochloride with ethereal HCI In the usual manner. M.p. 163-164° (acetone-ether). 

10 

C 25 H 3g N0 2 Cl (420.1) requires^ C 71.49 H 9.12 N 3.33 O 7.61 CI 8.44 
Found 71.6 9.08 3.27 7.93 8J6 

15 f) N ( N-Dnsopropyl-3-(2 t 5-dlben2yloxyphenyl)-3-phenylpropytamlne (XLIII) 

The free base was obtained In 70% yield from the tosylate (XXXHI) of Example 4g). 
NMR : 5 6.6-7.2 (m 18H), 5.0 (s 4H), 4.5 (t 1H) f 1.0 (d 12H). 

g) N t N-Dilsopropyt-3 ( 3-bts-(2-benzyloxy-4-methylpheny0propylamlne (XLIV) 
The free base was obtained in 62% yield from the tosylate (XXXIV) of Example 4h). 

20 NMR : 8 6.8-7.2 (m 16H) t 4.8 (s 4H. 1 1 H), 0.9 (d 12H). 

h) N > N-Dlisopropyl-3-(2 > 4-dlmethoxypnenyO-3-phenylpropylamine (XLV) 
The free base was obtained in 56% yield from the tosylate (XXXV) of Example 4i). 

NMR : 6.5-7.3 (m 8H), 4.4 (t 1H) f 3.8 (s 6H), 1.0 (d 12H). 

i) N > N-Dilsotyopyl-3 t 3-bis-(2.4-dimethoxyphenyl)propylamine (XLVI) 

25 The free base was obtained in 34% yield from the tosylate (XXXVI) of Example 4j). 
NMR : 8 6.5-7.3 (m 6H), 4.6 (t 1H), 3.9 (s 12H), 1.0 (d 12H). 

j) N > N-Dilsopropyl-3K4-fluorophenyl)-3-(2-methoxypheny0propylamine XLVil) 
The free base was obtained in 71% yield from the tosylate (XXXVII) of Example 4k). 
k) N t N-Diisopropyl-3-(2-methoxyphenyl)-3-phenylpropylamine (XLIX), hydrogen fumarate 
30 The free base was obtained in 86% yield from the tosylate (XLVIII) of Example 41) and was converted to 
the fumaric acid salt In the usual way. M.p. 134-136° (acetone-IPE) or 163-164° (methanol). 



C 26 H 36 N0 5 (441.6) requires: C 70.72 H 7.99 N 3.28 O 18.12 
35 Found " 70.8 7.93 3.28 18.1 

I) N-[3-(2-Methoxyphenyl)-3-phenylpropyn-2^ > 6 > 6-tetrametnylplperidlne (LXIV) 
This compound was obtained in the same way In 54% yield from the tosylate (XLVIII) of Example 41) and 
40 2,2,6,6Meframethylpiperidine. M.p. 100° (IPE). 

C 25 H 35 NO (365.6) requires: C 82.14 H 9.65 N 3.83 
Found 82.0 9.62 3.57 

45 

m) N^-dlisopropyi-S^S-chloro^-methoxyphenyQ^-phenylpropylamine 

The tosylate from Example 4m) (43.1 g, 0.1 mol) was heated for 4 days at 80° with diisopropylamine (50 
g, 0.5 mol) in 100 ml acetonltrile, giving 23 g (64%) of crude title compound. By GC, It Is at least 93% pure, 
so n) N-[3-(2-Benzy1oxyphenyl)-3-pherTylpro 

This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 2,2,5,5-tetramethyl- 
pyrroiidine. It was obtained as a sticky oil, which was converted to the hydroxy analogue without further puri- 
fication (Example 9ab)). 

o) N-[3-(2-Benzyloxypheny1)-3-phenylpropylH-hydroxy-2^ t 6 > 6-teframethylpiperidine 
55 This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 4-hydroxy-2,2 f 6,6-tet- 
ramethylpiperidlne, and It was obtained as a sticky oil which was converted to the hydroxy compound without 
further purification (Example 9ac)). 

p) N-(2-Hydroxy-1 > 1^imemylethyl)-3^2-benzyloxyphenyl)-3-phenylpropylaminB 



13 
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material in Example 7p). 

C 7 ,H, lN 0 2 {3S9.5) requires: C 80.17 H 8.02 N 3.60 O 8.22 



Found 



10 



« !i^g!ga!B£*fflB^^gg^^ „,„ |) , , nrn . r 



t5 



melted at225°C. 

C„H„NO.HCU/2H 2 0(W7.1) requires, C 77.31 H 7.91 N 2.82 OWQ7JJ 
p *» ?7>3 w3 2 . 65 5.0* 7.1* 

20 Example 6 

Proration of secondary 3, a-diohenylproPVlamines 

N-tert.Bu^3>bis-(2-rnethoxyphenyt)nr 0 Dvlarnlne (L), hydrogen oxalate 



25 



M.p. 135-136° (acetone-ether). 



30 C, 1 H, I N0.(W7J) requires: C 66.17 H 7.48 N 3.36 O 22.99 

FoL? 65.6 7.31 3.36 23.* 

had m.p. 184-185" (acetone-methand-IPE). 

C„H„NO,Cl (516.1) requires: C 76.79 H 7.02 N 2.71 0 6.20 CI 6.87 

Poind ' 76.3 730 2.72 6*2 6.81 

rap. 198° (acetone-ether). 

C,„H,,NO,<*63.6) requires: C 72.5* H 7.18 N 3.02 

FoStd 71.8 7.13 2.95 

171° (ethanol-ether). 



35 



40 



45 



50 



55 



14 



EP 325571 f file://J:\Legal\ Patents\EP 325571 .c pcl 



Page 15 of 43 



10 



20 



m 



EP 0 325 571 B1 



C 2] H 29 NO.HCl.I/4 HjO (352.5) (requires): C 71.55 H 8.7* N 3.97 O 5.67 CI 10.06 
Found 71.8 8.72 4.05 5.57 10.1 

e) N-tert3utyl-3-(2-methoxy-4HTte (LIV) t hydrochloride 

The free base was obtained in quantitative yield from the tosylate (XXXI) of Example 4b). The HCI-salt had 
m.p. 138-149° (methanoWsopropanol). ft was associated with 3/4 mol of water. 

C 21 H 30 NOC1.3/4H 2 O (361.5) requires: C 69.77 H 8.80 N 3.88 CI 9.81 
Found 69.8 8.76 3.93 9.75 

15 f) N-tertButyl-3,3*bis-(2-methoxy-5-methylphenyl)-propylamine (LV), hydrochloride 

The free base was obtained In quantitative yield from the tosylate (XXXII) of Example 4f). The HCI-salt had 
m.p. 242° (acetone). 



C 23 H 3* NOC1 (392 - 0) re< l uiress C 70.47 H 8.74 N 3.57 CI 9.05 
Found 70.2 8.81 3.46 8.99 



g) N-tert.Butyl-3-(2 t 5-dibenzyloxyphenyl)-3-phenylpropy!amine (LVI), hydrochloride 

25 The free base was obtained in 85% yield from the tosylate (XXXIII) of Example 4g). The HCI salt had m.p. 
188° (ethand-ether). 

C 33 H 38 N0 2 CJ requires: C 76.79 H 7.42 N 2.71 O 6.20 CI 6.87 

30 Found 77.2 7.50 2.64 6.53 6.85 

h) N-tertButyl-a^bi^-benzyloxy^methylphenylj-propylamine (LVII), hydrochloride 

The free base was obtained In 94% yield from the tosylate (XXXIV) of Example 4h). The HCL-salt had m.p. 
35 21 0° (acetone-ether). 

C 35 H 42 N0 2 CI (5 **- 2) re< 5 uires: C 77.25 H 7.78 N 2.57 O 5.89 CI 6.52 
Found 77.6 7.82 2.35 6.08 6.55 

AO 

i) N4ert.Butyl-3-(2 l 4'dimethoxyphenyl)-3-phenylpropylamine (LVIIl), hydrochloride 

The free base was obtained in 84% yield from the tosylate (XXXV) of Example 41). The HCI-salt had m.p. 
1 96° (acetone-ethanol-ether). 

45 

C 21 H 30 NO 2 Ci (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CJ 9.74 
Found 693 8.44 3.80 8.89 9.81 

so 

j) N-tertButyl-3,3-bisK2 t 4-dimethoxyphenyl)-propylamine (LIX), hydrochloride 
The free base was obtained in 60% yield from the tosylate (XXXVI) of Example 4j). The HCI-salt had m.p. 
251° (methanol-acetone). 

55 

C^H^NO^CJ (424.0) requires: C 65.15 H 8.08 N 3.30 O 15.09 CI 8.36 
Found 64.5 8.06 3.57 15.3 8.67 



15 
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194° (ethanol-acetone). 

C, n H^NOFCl (351.9) requires: C 68.26 H 7.73 N 3.98 CI 10.08 

Ho 2 !!,/ 68.9 7.97 ..01 9.69 

205°. 



C 20 H 2g NOCI (333.9) requires: C 71.94 H 8.45 N 4.20 O 4 79 
r 5J* 71.9 8.44 

tj^eS^ 

HO-salt had m.p. 188-189' (ethanol-acetone). 
C„H„NOCl (362.0) requires: C 73.00 H 8.91 N 3.87 O M2 Ci 9.80 



25 



30 



35 



Found 



40 



The HCI-salt had m.p. 210" (ethanol-acetone). 

C™H, c NO,Cl (406.0) requires: C 71.00 H 8.94 N 3.45 O 7.88 CI 8.73 
F ^ nd 36 2 71.1 9.01 3.60 7.92 8.73 

The tosytate from Example 4m) (43.1 g, 0.1 nWI) n iiwm usua| wor)Hjp afforde d 

(37 g. 0.5 moO and the mixture was heated* prcssu* M *80fc^ ^ ^ HQ flMng ^ hyd . 
32 g (100%) erode title compound. The base in einer aceioi» 
rochloride salt, m.p. 216-218°. 

C, n H,,ClNO.HCl (368 .36) requires: C 65.21 H 7.39 N 3.80 CI 19.25 
p 20 n 26 7J9 3 . 90 18.7 



50 



55 



Example 7 



P otion of tertian * ^mhanvlomovlamlnes from seconda,y amines 
a) ^ethtf^^^ 

Amixtureof the secondary amine (LXi) o S^- fljO- was ^ en coole d, basified 

37% formaldehyde solution (12.5 g, ^^^^ZuZT^ evaporated, giving 20.3 g 
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C 21 H 30 NOC1 (347.9) requires: C 72.49 H 8.69 N 4.03 CI 10.19 
Found 71.9 8.79 4.23 10.1 

b) N-Methyi-hHertbuty1^-(2-methoxy-5^eth^^ (LXVI), hydrochloride 
The free base was obtained in the same way in 89% yield from the amine (LHI) of Example 6d). The HCI-salt 

had m.p. 161° (acetone). 

C 22 H 32 NOCJ (36 ?*°> requires: C 73.00 H 8.91 N 3.87 O 4.42 CI 9.08 
Found 73.0 8.96 3.94 4.59 9.77 

c) N-Methyt-N-tertbutyl-3 > 34)is-(2-methoxypheny1)pfopylamine (LXVII), hydrochloride 
The free base was obtained in 96% yield from the amine (L) of Example 6a). The HQ-salt had m.p. 187-1 90° 

(acetone-ether). 

C 22 H 33 NOCl (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 CJ 9.38 
Found 69.9 8.56 3.53 8.93 8.92 

25 d) N^emyl-N-tert.butyl-3-(2-methoxy-4-methylphenyl)-3-phenytpropylamine (LXVIII) 

The free base was obtained in 96% yield from the amine (LIV) of Example 6e). M.p. 64° (IPE). 

C 22 H 31 NO (325.5) requires: C 81.17 H 9.60 N 4.30 O 4.92 
30 Found 81.0 9.83 4.15 5.03 

e) N^ethyll^tert,butyl-3 t 3-bB-(2H^^ (LXIX) 

The free base was obtained In 97% yield from the amine (LV) of Example 6f). M.p. 95° (IPE). 



10 



15 



20 



35 



40 



45 



50 



55 



C 2 ^H 35 N0 2 (370.0) requires: C 78.00 H 9.55 N 3.79 O 8.66 
Found 78.1 9.57 3.70 8.80 



f) N-Methyi^-tert.butyl-3-(4-fluorophenyi)-3-(2-memoxyphenyl)propylamine (LXX). hydrochloride 
The free base was obtained in 82% yield from the amine (LX) of Example 6k). The HCI-salt had m.p. 218° 
(ethanol-acetone). 

C 21 H 29 NOClF (365.9) requires: C 68.93 H 7.99 N 3.83 CI 9.69 
Found 69.0 7.97 3.95 9.60 



g) N-(1 J-Dimethyipropyi)>N-methyl-3-(2-methoxy-5-methylphenyl)-a'phenylpropylamine (LXXI), hyd- 
rochloride 

The free base was obtained in 98% yield from the amine (LXII) of Example 6m). The HCI-salt had m.p. 
176-177° (acetone). 

C 23 H^NOCl (376.0) requires: C 73.47 H 9.11 N 3.73 CI 9.43 
Found 73.4 9.15 3.73 9.41 

17 



EP 0 325 571 B1 



10 



15 



20 



^ free b ase was obtained in 89% yie.d fro. the amine (IX,.,) of Example 6n). The HCsa,t had r,p. 
147° (acetone-ether). 

171° (acetone-ether). 

190° and seems to be associated with 1/4 mol of water. 

C^H^NO.Cl I/* H 2 Q (W.0) requires: C 6MS H 8J4 N 3.13 O 16.11 CI 7.93 
2* 36 * * g<27 3<02 16.2 8.19 

Found 

so 

Sis w as obtained as an oil in 98% yield from the amine (U) 5 Simple, 6b). 
35 This was obtaied as an oil in 97% y.e.d „om. . W « W" 6c). 

the title compound, hydrogen oxalate, m.p. 165°. 

m C, t H 2j ,ONO.C 2 H 2 0^ (W6.0) requires: C 63-37 H 6.94 N 3.21 CI 8.13 
Found 8 «- 7 6 ** 3 3 ' 1 ° ^ 

. . _ _ , , u««^\_^-nh»nvlnroDvlamine 

sticky oil 



50 



55 
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Example 8 

Preparation from olefinic precursors 

5 a) N^ert.butyl-^^imethoxyphenyf^-hydroxy^henylpropylamine (LXXIX) 

A solution of diisopropylamine (10.1 g, 0.1 mol) in dry ether (100 ml) was cooled to -10°. A solution of 
butyl lithium in hexane (65 ml, 0.1 mol) was added, and the mixture was stirred at -10° for 20 min. A solution 
of N-ethylidene-tertbutylamine (10 g, 0.1 mol) in dry ether (100 ml) was added and the solution was stirred at 
0° for 20 min. After cooling to -30° a solution of 2,6-dimethoxybenzophenone (24.1 g, 0.1 mol) in dry ether 
10 (100 ml), containing 30 ml THF, was added. The mixture was then stirred at ambient temperature for 20 h and 
hydrolfzed with water. The organic phase was washed with water, dried and evaporated, giving 32 g (94%) of 
N-[3-(2,6^imethoxyphenyi)-3-hydroxy-3-phenyipropylldeneltertbutylamine as an oil. 

This oH was dissolved in absolute ethanol (250 ml), the solution was cooled to -5°, and NaBH 4 (5.7 g, 0.15 
mol) was added portonwise. The mixture was stirred at 0° for 1/2 h, then at ambient temperature for 3 h. Most 
is of the solvent was dlstflled off in vacuum, the residue was treated with water, extracted with ether, washed with 
water, and extracted with 2N Ha. The extract was washed with ether, basified with NaOH, extracted with ether, 
dried and evaporated, giving 30 g of the title amine. 

The HCI-salt had m.p. 203-204° (acetone-ether) and seems to be associated with 1/4 mol of water. 

C 21 H 29 N0 3 .HCi.i/<> H 2 0 (38<>.5) requires: C 65.60 H 8.01 N 3.64 O 13.52 
Found 65.9 8.11 3.64 13.7 



25 b) N-tert.Butyl-3-(2,6>dimethoxyphenyl)>3»phenyl-2-propene-1 -amine (LXXX) 

The above amine from step a) (21 g, 0.061 mol) was added to 6.3N H 2 S0 4 (20 ml, 0.126 mol). The mixture 
was stirred on a boiling water bath for 2 h, cooled, basified, and extracted with ether. The extract was washed, 
dried and evaporated, giving 17.8 g, (90%) of the title olefin as a clear oil. The HCI-salt had m.p. 220-22°, and 
was associated with 1/4 mol of water. 

30 

C 21 H 27 N0 2 .HC1. m H 2 0 requires: C 68.82 H 7.86 N 3.82 O 9.82 CI 9.68 
Found 68.8 7.89 3.92 9.81 9M 

35 c) N-Memyl-r^tertbutyl-3K2,6^imethoxyphenyl>3-phenyipropylamine (LXXXI), hydrogen fumarate 
The olefinic amine from step b) (16.3 g, 0.05 mol) in methanol (250 ml) containing 0.5 g of a 10% Pd/C 
catalyst, was hydrogenated at ambient temperature and pressure. The mixture was then filtered through Cela- 
ton, the filtrate was taken to dryness, giving 16.3 g (100%) of N-tertbutyl-3-(2,6-dimethoxypheny0-3-phenyl- 
propylamine. The HQ-salt had m.p. 244° (ethanol). 

40 

C 21 H 29 N0 2 .HC1 (363.9) requires: C 69.31 H 8J1 N 3.85 O 8.79 CI 9.74 
Found 693 8.29 3.83 9.27 9.75 

45 

The above secondary amine, as the free base, was methylated with formaldehydeforrnic acid as described 
in Example 7, giving the tertiary amine in 96% yield. The fumaric acid salt had m.p. 185-190° (acetone). 

so C 26 H 35 N0 6 (457.6) requires: C 68.25 H 7.71 N 3.06 O 20.95 

Found 67.8 7.59 3.05 21.6 

Example 9 

55 

Removal of O- protective groups 

a) N t N-Diisopropyi-3-(2-hydroxyphehyl)^3-phenylpropylamine (LXXXII), hydrochloride 

19 
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TU . m IY v ftf c xamD . e 5k) (20 8 g, 0.064 mol) in methylene chloride (150 ml) was cc^ed below 0^. 

5 had m.p. 222° (methanol-ether), yield 31%. 

C-.H^NO.HCl (3*7.9) requires: C 72.W H 8.69 N *.03 O 4.60 CI 10.19 
Found 72.0 8.72 3.7* 5.06 10.3 



10 



y^^SS,^ (LXXXIII), hy^ro^m. 
„ —From the amine (LXIV) of Example 9). Crude yield 78%. M.p. fumaric acid salt = indefinite. 

C,„H„0, (*67.6) requires: C 71.9 H 7.91 N 3.00 O 17.1 
Found 71.8 8.W 3.01 16.6 



20 



25 



30 



From t he amine W of Example 5c). Crude yield 85%. H CI-salt, m.p. 209-210- (acetone-ethe,). 

C„H„NO.HCl. 1/* H,0 (366.5) requires: C 72.09 H 8.95 N 3.82 O 5.06 CI 9.67 
Found 72.3 8.95 3.71 5.68 9.61 

d) M - Methvl-^tert.butyl-^^ 

From t he amine (LXVI) of Example 7b). Crude yield 10 0%. HCI-salt, m.p. > air 

C 21 H 29 NO.HCl (3*7.<f) requires: C 72.49 H 8.69 N *.03 a 10.19 
as pound 72.7 8.58 3.81 10.95 

B \ N M-niicn n r OP vl. 3.3^is-(2-hvdroxyphenvnDropylamine { LXXXVn. hydrochloride 

JL t ^' amin^exSii.) of Example 5a). Crude'yleid b/ %. HCI-salt. m.p. 257- (ethand-ether). 

C ol H, 0 NO,.HCI (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.7* 
Found 69.3 8.37 3.95 9.23 9M 

ft K L M^y..M. tert h„t yl.3.3^is^2-hvdroxy phenvti P ropvlamine (LXXXV1I), hydrochloride 
45 From ieTmine (LXVII) of Example). Crude y,e.d lOO^mp. 1M-. HO-salt, m.p. 252= (ethanol). 

C, n H, 7 NO ? .HCl (3*9.9) requires: C 68.65 H8.06 NW>0 CI 10.13 
Found 2 ' «.* 8.06 *.17 9.59 

n\ k. K, n ii cn pm nv.^-h yd ro xv-4-methylphe nyl)-3-Dhenvlpropylamine fi^SgjiL hydrochloride 
9 F L t he amine Q(LI)ofExample Sd). CnWyie.d 9U%. H CI-salt, r^p. 217' (ethanol)/ 



55 
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C 22 H 31 NO.HCl. 1/4 H 2 0 (366.5) requires: C 72.09 H 8.96 N 3.82 O 5.46 CI 9.67 
Found ~ 72.3 8.91 3.93 5.27 9.46 

5 

h) N,N'Diisopropyt"3 t 3»bls-(2-hydroxy-5>methylphenyl)propyiamine (LXXX1X), hydrochloride 
From the amine (XLII) of Example 5e). Crude yield 93%, m.p. 166°. HQ-salt, m.p. 220° (ethanol). 

10 C 23 H 33 N0 2 .HC1 (392.0) requires: C 70.47 H 8.74 N 3.57 CI 9.05 

Found 70.6 8.78 3.71 8.93 

i) N-Methyl-N-tert.butyl-3,3-bis^2-hydr^^ (XC), hydrochloride 

15 From the amine (LXIX) of Example 7e). Crude yield 79%, m.p. 199-201° (IPE). HCI-salt, m.p. 220° 
(acetone). 



20 



25 



30 



C 22 H 31 N0 2 .HCI (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
Found 69.9 8.70 3.75 8.81 9.15 

j) N-Methyl-N-tertbutyl-3-(2-hy^ (XCI), hydrochloride 

From the amine (LXVIII) of Example 7d). Crude yield 1 00%. HCI-salt, m.p. 240° (ethanol). 

C 21 H 29 NO.HCl (347.9) requires: C 72.49 H 8.69 N 4.03 O 4.60 CI 10.19 
Found 72.5 8.75 4.06 4.90 10.1 

k) N,N-Diisopropyl-3-(4-fiuorophenyt)-3-(2-hydroxyphenyi)propylamine (XC1I), hydrochloride 
From the amine (XLVII) of Example 5j). Crude yield 72%. HCI-salt, m.p. 183° (acetone-ethanol). 

35 C 21 H 27 FNO.HCI (364.9) requires: C 69.12 H 7.73 N 3.83 

Found 69.1 8.09 3.82 

I) N,N-Diisopropyl-3-(2,4-dihydroxyphenyt>3-phenylpropylamine (XCill), hydrochloride 
40 From the amine (XLV) of Example 5h). Crude yield 31%. HCI-salt, m.p. 205-21 0° (ethanol-acetone-ether). 

C 21 H 29 NO r HCl (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
Found 69.5 8.33 3.72 8.91 9.87 

45 

m) N-(1 , 1>Dimethylpropyl)-N^ethyl>3 > 3-bis-(2-hydroxy-5-methylphenyi)propylamine (XCIV), hyd- 
rochloride 

From the amine (LXXII) of Example 7h). Crude yield 100%, m.p. 190-195°. HCI-sart, m.p. 235-240° (etha- 
50 nol-acetone-ether). 

C 23 H 33 N0 2 .HCi (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 CI 9.05 
Found 70.0 8.96 3.54 8.11 9.19 



55 



n) N-Methyl-N-tert.butyl-3-(2 f 4-dihydroxyphenyt)-3-phenyipropylamine (XCV), hydrobromlde 
From the amine (LXXIII) of Example 7i). Crude yield 78%, m.p. 260°. HBr-salt, m.p. > 260° (ethanol). 

21 
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C 0ft H 9S N0 9 .HBr (39 M) requires: C 60.9 H 7.16 N 3.55 O S.ll Br 20.27 
Found M.8 7.18 3.29 8.38 20.2 

gave white crystals. m.p. 260". 

C„H, q N0 2 .HCl. 1/4 H-O (368.6) requires: C 68.44 H 8.36 N 3.80 O 9.77 CI 9.62 
20 Found ' 8-*0 3 - 60 10 - 3 9 ' 42 

C, n H 77 NO r HCl (3W.9) requires: C 68.65 H 8.06 N 4.00 O 9.1* CI 10.13 
Found 68.9 8.02 3.93 9.60 10.5 



si N M-nwe^npyi^TaAb ^-hvdroxv^meth vlDhe^Dropylamine 1®lBgS£jE&* 
? ro m t he amine gUV) 5 Example 5g). (U yield 100%. HC^ m.p. 253° tmernano-ether). 

C,,H„N0 2 .HC1 (392.0) requires: C 70.47 H 8.7* N 3.57 O 8.16 CI 9.05 
Found 70.5 8.74 3.55 8.47 8.03 

From the amine (UXXV) of Example /k)! Crude yield 97%. a yenow powaer. HO-salt, m.p. 260 (metha 
nol-acetone), 

C„H,.N0 2 .HC1 (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
Found 69.9 8.68 3.67 8.85 9.24 

,rt N M-nncnnmnvl.3^2.3 KilhvdroxyphenYn-3^henvlpropy i«'"ine fell), hydijgjjoride 
Fro m ,£53?^ of Exam* 5b). Crude yteki 1uuV HGmU iW (acetone). 

C-.H~NO-.HCl (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
55 Found 69.5 8.33 3.66 9.37 9.63 

w) K l . Me thv1.N-tert.butvl-^-3-dlhvdroxvphenyl V3 -phe nylprop ylamlne (Clll), hydrochloride 

22 
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From the amine (LXXVIJ) of Example 7m). Crude yield 100%, a white powder. HCI-salt, m.p. 209-21 0°, slow 
heating, (methanol-acetone). 

5 C 20 H 27 NO 2 .HCl. 1/0 H 2 0 (358.9) requires: C 66.92 H 8.10 N 3.90 O 11.14 CI 9.88 
Found 66.9 8.12 3.76 11.8 9.70 

x) N^nethyl-N-tertbutyl>3-(2-hydroxyphenyD-3>pheny<propylamine (CIV), hydrochloride 
10 From the amine (LXXVIII) of Example 7n). Crude yield 100%. HCI-salt, m.p. 255° (acetone-ether). 

C 20 H 27 NO.HC1 (333.9) requires: C 71.94 H 8.05 N 0.20 CI 10.62 
Found 71.9 8.03 0.01 10.5 

15 

y) N»Methyl-N-tertbutyl>3-(2 t 6-dlhydroxyphenyl)-3-phenyipropy<amine (CV), hydrochloride 
From the amine (LXXXI) of Example 8c) with BBr 3 , in low yield. HCI-salt, m.p. 170° (ethanol-ether). 

C 20 H 27 NO 2 .HCl. 1/2 H 2 0 (358.9) requires: C 66.93 H 8.10 N 3.00 O 11.10 CI 9.87 
Found 67.0 8.28 3.63 10.9 9.99 

25 z) N y N-Diisopropyl-3»(5"ChIoro-2-hydroxyphenyl)»3-phenylpropylamine 

The base from Example 5m) (11.7 g, 0.032 mol) was treated with pyridine (7.6 g ( 0.096 mol) and cone. 
HCI (1 3 g). The mixture was taken to dryness in vacuum and the residue was heated in an ofl-bath at 205-21 5° 
for 1 1/2 h. The melt was cooled somewhat, water was added, the mixture was digested in a boiling water bath 
and cooled. 2 N HCI was added, the salt was filtered off, washed with 2 N HCI and dried, giving 11.0 g (90%) 

30 white salt m.p. 200°. Recrystallization from acetone gave the hydrochloride of the title compound, m.p. 202- 
203°. 

C 21 H 2g ClNO.HCl (382.0) requires: C 65.96 H 7.60 N 3.66 Ci 18.50 
35 Found 66.0 7.88 3.63 18.3 

aa) N-Methyl-N-tertbuty1-3-{5^ 

The free base from Example 7o) (10.5 g, 0.03 mol) was treated with pyridine (7.0 g, 0.09 mol) and cone. 
40 HCI (1 2 g). The mixture was taken to dryness in vacuum and the residue was heated in an oil-bath at 205-215° 
for 1 1/2 h. The melt was cooled somewhat excess of 2 N NaOH was added, the mixture was extracted with 
ether, the extract was washed with water, dried and evaporated giving 7.5 g (88%) crude syrup. This was dis- 
solved in ether and treated with ethereal HCI giving 8 g (83%) of hydrochloride salt Recrystallization from ace- 
tone-2 N HCI gave the hydrochloride of the title compound, m.p. 260°. 



45 



50 



55 



C 20 H 26 C1NO.HC1 (368.0) requires: C 65.21 H 7.39 N 3.80 CI 19.25 
Found 65.0 7.30 3.73 18.9 

ab) N-P-(2-Hydroxyphenyl)-3-phenylprop 

The crude amine from Example 5n) was hydrogenolysed as described in Example 9q). The free amine was 
obtained as an oil which was converted to the hydrochloride and crystallized from 2-propanol. M.p. 250°C. 

C 23 H 31 NO.HCi (370.0) requires: C 73.86 H 8.63 N 3.75 O 0.28 CI 9.08 
Found 73.8 8.71 3.59 0.80 9.05 
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10 



16 



20 



25 



ac) Kl-tt^-Hvdroxyphenvl^-ehenvtprop^ m 
ThL be nzyloxy compound from Example 5o) w as hydrogenolysed as descnbed m ^"^J^! 

base SeSdTL hydrochloride semlhydrate which was crystallized from acetone. The compound 

melts with decomposition at about 150°C. 

C,, H„NO,.HCi. 1/2 H,0 (413.0) requires: C 69.79 H 8.34 N 3.39 O 9.68 CI 8 .58 
F ou*nd" 70.0 8.67 3.47 9.98 8.13 

ad) N- <2-Hydroxy^^ , , B 

The ben zyloxy compound from Example 7p) was hydro genolysed as described ,n bxample ^The amine^ 

ob Jned asTglassy mass, was converted to the hydrochloride which was obtained as an amorphous solid on 
precipitation from ethanol with ether. 

C 20 H 27 NO 2 .HCl (349.9) requires: C 68.65 H 8.06 N 4X0 O 9.15 CI 10.13 
Found* 68.25 8.18 3.98 9.12 10.0 

ae) Ki-i- Adamantv1-N-methvl-3-(2-hyd roxvphenyl)-3-phenylpropylamine 

The ben zyloxy compound from Example 7q) wa s hydrogenolysed as described in Example 9q). The free 
hydroxya SSSS as a glassy mass. Itwas disserved in anhydrous errand « - 

of hydrogen chloride In ether. The hydrochloride precipitated as a powder wh,ch decomposed at about 220 C. 

C 26 H 33 NO.HCl (412.0) requires: C 75.79 H 8.32 N 3.40 O 3.88 CI 8.61 
Found: 75.3 8.01 3.22 3.45 8.96 



30 



40 



45 



55 



Example 10 
Reduction of amides 



a) NN-DnsoDroDvl -3-(2-methoxy-5-methvlphenyl)-3 -Phenvlpropylamine 

IW^-sIZp^^^Lc aa'd' (12 8 g,' 0.05 md) (^-Simpson 8 R Stephen J 
Chem Soa 1956 1382) and thionyl chloride (50 ml) are heated on a water bath for 3 h. The excess of ^onyl 
Sde is disiiid off under reduced pressure. The remaining aude 

r«Sonyl chloride is dissolved in 50 ml of dichloromethane and added dropwise to a sbned soluton of d sop- 
^a^nM20.2g,0^0mol)in2«)m.ofdichlorometh 

fe dklled off and the remaining material is treated with water. The solid product cons^ng <rf N.^^; 
L^emoxy-^mylphenyl^enylpropionamide is filtered off. dried and added in small portions to a sUr- 
^ rS^Jurn JSL hydride (6.0 g. 0.16 mo.) In dry ethe, ■ (700 ml). ™ >«»""*^ 
2davs Excess of hydride is destroyed by the careful addition of water, the ether layer is separated I and dried 

The precipitated salt Is collected and crystallized from 2-propanol. The hydrogen fumarate mete at 176'C. 

™«pp>gyj ^ sim " arty preparcd - 

The hydrochloride melts at 161°C. 



so Example 1 1 



a\ MJui«th«UKi.tert.buM^5 ^loro-24iydroxyph envlV3-phenylpropylamine 

A Llu ti^ of ^chlorine f7 1 fl 0 10 mol) In acetic acid (500 ml) b added dropwise to a stirred solubon of 

stSn^ITi , the sofvenf Is dfeS.ed Sunder reduced pressure and the crude hydroch.onde left * recrys- 

tailized from 2-propanol. Melting point 260°C. ^ , hwf j 

b) ^£5^ 
rochloride melts at 202-3°C. 

24 
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Example 12 



Separation of (+)- and (-)-enantlomers 

5 (l^N.N-Diisopropyl-a^a-hydroxyphenyl^S-phenylpropyiamine (31.1 g, 0.10 mol) is dissolved In 300 ml of 

ethanol. A solution of L(+)-tartaric acid (15.0 g, 0.10 mol) In 400 mi of ethanol is added. The mixture is heated 
a few minutes in a boiling water bath and seeded with crystals obtained by cooling and scratching a small 
sample of the main solution. The mixture is chilled at about 4°C over-night whereupon the crystalline precipitate 
is filtered off, washed with cold ethanol and recrystallized repeatedly from ethanol. The pure (-)-N,N-diisop- 

10 ropyl-3-<2-hydroxyphenyl)-3-phenylpropylamlne hydrogen L-(+Hartrate thus obtained has [a}* -1 0.6° (c = 5% 
In methanol). The free amine is obtained by aJkalisatlon of an aqueous solution, extraction Into ether, drying 
and evaporation of the solvent Sticky oil, [aj» -5.4° (c = 5% In methanol). 

(+)-N,N-Dlisopropyi-3-(2-hydroxyphenyi)-3-phenylpropylamine is similarly prepared using D-<-)-tartaric 
acid. The hydrogen-D-Htartrate has [a]*> +10.0°. The free amine has [<x]»+5.6°, both measured as 5% sol- 

15 utions in methanol. 



Example 13 (continuation of Example 1) 
Preparation of 4-phenyl-3,4-dihydrocoumarins 

g) 4>(2-Methoxypheny06-methyl-3 l 4-dihydrocoumarin (CVI) 

A mixture of 2-methoxycinnamic acid (178 g, 1.0 mol), p-cresol (108 g, 1.0 mol), and p-toluenesul phonic 
acid monohydrate (47.5 g, 0.25 mol) was stirred on a boiling water-bath for about 2 h during which time the 
system was evacuated with a waterpump to remove formed water. The solid was then broken up and washed 
copiously with water. The granular material was then stirred with a large volume of saturated NaHC0 3 solution 
containing some 10% acetone. The product was fBtered off, washed, dried and recrystallised from acetone 
affording 167 g (62,5%) white crystals of the desired lactone, m.p. 140°. 

C aT H ie 0 3 (268.3) requires: C 76.10, H 6.01, O 17.89 
Found: 76.0 5.97 17.9 



h) 6-Chlor(>4-(2-methoxyphenyi)-3,4-dihydrocoumarin (CVI1) was prepared in a similar way in 49% 
yield from 2-methoxycinnamic acid and p-chlorophenol, the reaction temperature being 130° in this case. M.p. 
35 172-173° (acetone). 

C ie H X 30 3 (288.7) requires: C 66.56 H 4.54 O 16.62 
Found: 66.8 4.45 16.5 

40 

Example 14 (continuation of Example 2) 

Preparation of 3,3-diphenylpropionic acid esters 

45 I) Methyl-3-(2-methoxyphenyl)-3-(2-methoxy-5-methyiphenyl)propionate (CVIII) was obtained as an 

oil in 75% yield from the lactone CVI of Example 13g in the manner described for the ester VI of Example 2a). 

m) Methyl-3^5-chloro-2-methoxyphenyl)-3-{2-methoxyphenyl)propionate(CIX) was obtained as an oil 
in the same way in 97% yield from the lactone CVII of Example 13. 

50 

Example 15 (continuation of Example 3) 



Preparation of 3.3-diphenylpropanoIs 

m) 3-(5-Chloro-2-methoxyphenyl)-3-(2-methoxyphenyl)propanol (CX) was obtained in 84% yield from 
the ester CIX of Example 14m in the manner described for the propanol XVI of Example 3a), except that the 
reduction was carried out in toluene with a 10% molar excess of a 3.4 M toluenlc solution of sodium bis{2-me- 
thoxyethoxy)aluminium hydride (SMEAH) instead of IJAIH4. M.p. 70-72° (IPE). 



25 
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in quanttive yield from the ester CVIII ot bxample 141). The product consisted of a golden o,l of 89 A purity 
according to GC. 

5 Example 16 (continuation of Example 4) 

Pre paration of 3.3-dlphenvlDroPVl-P-tolu enesulphonates 

n \ .-/o-M at h»vvnh a nvn.3.f2.methoxv-5Hne thvlDhenvl) P ropvl-p-toluene S ulphon a te (CXIl) was prep- 

Example 15n) using CH 2 CI 2 as solvent instead of chloroform. M.p. 101' (ether/IPE). 

CasHa^sS (440.57) requires: C 68.16 H 6.41 S 7.28 
Found: 6 8 - 3 6 ' 51 7 ' 20 

15 

o) 3K_i!o i oj__yp« 
obJLinthesamewaylnquantitativeyieldfromthe P ropanolCXofExample15m. M 

20 C a «H 38 ClObS (460.92> requires: C 62.54 H 5.47 S 6.94 Cl 7.69 

Found: 63.0 5.65 6.95 7.70 

25 Example 17 (continuation of Example 5) 

Preparation of tertiary 3 .3^lphenylpropylamines 

r) NWsoprppyjj^^ a ,Z 
M obtained as an oil in 94% yield from the tosylate CX... of Example 1 6o) in the manner descnbed for the amme 

35 ing to GC. , < , w .^ hv , ^. a . Dhan vri.2.2.5.5-tetr am ethvlDvn-olidine (CXvl) was prepared from 3-(2- 

20aj). 

Example 18 (continuation of Example 6) 
Preparation of secondary 3.3-dlphenylpropylamines 

, n quantitaUveyWdfromlne tosylate CXIII of Example 16o) In the manner described forthe amine L of Example 



40 



45 



6a).TheHCI-salthadm.p. >260° 



C 31 H aB ClN0 3 .HCl (398.38) requires: C 63.3 H 7.34 N 3.52 Cl 17.80 
" Found: ".2 7.46 3.49 .17.4 

55 obtatd in a simVar way in89% crude yleldYrom the tosylate CXI. of Example 1bn). I he HU-salt had m. P . 



225°, 
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Requires: C 69.91 H 8.54 N 3.71 Cl 9.38 0 8.47 

Found: 69.8 8.73 3.60 9.45 8.79 



Example 19 (continuation of Example 7) 

Preparation of tertiary 3,3-dlphenylpropylamines from secondary amines 

r) N-Methyl-N-tert.butyl-3-(5^hloro-2^ethoxyph (CXIX) was 

prepared In 89% yield from the amine CXVll of Example 18p) In the manner described for the amine LXl of 
Example 7a). The HCI-salt was prepared by treating an acetonic solution of the free base with contracted hyd- 
rochloric add. M.p. 130°. 
15 C^HaoCIOzN • HCI . H 2 0 (430.42) 

Requires: C 61.39 H 7.74 N 3.25 Cl 16.47 

Found: 62.0 7.93 3.26 16.5 

20 

s) r^MethyW4ert.butyl-3^2-methoxyph (CXX) was 

prepared in a similar way in 98% yield from the amine CXVIN of Example 18q). The free base (oil) had a purity 
of 96% by GC. 

25 

Example 20 (continuation of Example 9) 

Removal of O-protective groups 

30 af) N,N-Diisopropyl-3>(2-hydmxyphenyl)-3^2-hydroxy>5-methylphenyl)propylamlne (CXXI) 

The amine CXV from Example 17s) (26.5 g, 0.072 mol) in methanol was treated with a slight excess of 
concentrated hydrochloric acid. The mixture was taken to dryness in vacuum, pyridinium chloride (25.4 g, 0.22 
mol) was added and the mixture was then heated at 200-205° for 1 2 h. The mixture was cooled to about 80°, 
acetone (20 g) was added followed by addition of little water. The salt was filtered off, washed with diluted HCI 
35 and dried. Recrystallisation from absolute ethanol/ether gave 1 7.5 g (64.3%) of a white salt, m. p. > 250°. Purity 
byGC = 100%. 

CttHaNQz-HCI (377.97) 



40 



Requires: C 69.91 H 8.54 N 3.71 O 8.47 Cl 9.38 

Found: 69.8 8.65 3.57 8.76 9.51 



ag) N,N-Diisopropyt-3>(5-chloro-2-hydroxyphenyl)"3-(2-hydroxyphenyl)propytamine (CXXII was pre p- 
45 ared in the same way in 37% yield from the amine CXIV of Example 17r). The HCI-salt had m.p. 214° (ethanol). 

C^NO^HCI (398.38) 

Requires: C 63.31 H 7.34 N 3.52 O 8.03 Cl 17.80 

so Found: 63.1 7.34 3.40 8.15 17.8 

ah) N-methyl-N^ertbutyl-3-(2-hydrc^ (CXXIII) 
was prepared in the same way in 30% yield from the amine CXX of Example 19s). The HCI-salt had m.p. 240° 

55 (acetone). 
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C ai H 3 ,NO a .HCl (363.94) requires: C 69.3 H 6.31 N 3.58 Cl 9.74 
Found: 8 ° 35 3 ' 65 9 * 76 

ai) N.MethyM^ertb^^ 
prepared In the same way In 24% yield from the amine CXIX of Example 19r). M.p. >250°. 

C ao H a «ClNO a .HCl (384.36) requires: C 62.50 H 7.08 N 3.65 Cl 18.45 
Found: 62.5 7.09 3.63 18.4 

afl N43-(2-Hvdroxy-5^ethYlDhenvt)^ 
obtained wh en the O-benzylated amine CXvYof Exa mple 17t) was hydrogenolyzed as described m Example 

9q. The hydrochloride melts at 240°. 

C a «H a ,ClNO (388.0) requires: C 74.29 H 8.83 N 3.61 Cl 19.14 
Found: 73.9 8.90 3.52 9.48 



Example 21 (continuation of Example 10) 
Reduction of amides 

N.N-Dfisopropvl-3-(2-methoxvphenyl)-3-ph envlproplonamine 

N,N-Dnso P ro Py l-3^2-methox yP henyl)^-phenylproplonamide was obtained as °J^^.^^T 
ttve yield from 3-(2-methoxyphenyi)-3-phenyl propionic acid in the manner described for the am.de of E*unpte 
10a) This amide (27 g. 0.08 mol) in toluene (50 g) was added dropwise under r.t to a 3.4 M toluemo solubon 
of SMEAH (50 g, 0.17 mol) diluted with an equal weight of toluene. The mccture was stirred at 60-70° tor 2 h 
cooled, treated with excess od 2N NaOH. The organic phase was separated, washed with water and extracted 
with 2N HCI. The acidic extract was washed with ether, basified, extracted with ether, dried and evaporated 
g Mn9 17.1 g (66%) free base. This was dissolved In acetone (75 ml) and treated wrth 6.6 g fumanc acd dis- 
solved in methanol, affording 20 g of the fumaric acid salt, m.p. 163-164°. 

C a2 H,xCN.C^O* (441.58) requires: C 70.72 H 7.99 N 3.17 O 18.12 
Found- 70.7 7.96 3.13 18.0 



Example 22 

Separation of (+)- and R-enanttomers 

(^.N-Diisopropvl-3-(2-hydroxy-5-methvlphenyl>3 -phenvlpropylamine hydrogen tartrate 

The racemic amine (UXXVIII of Example 9g) (48.8 g. 0.15 mol) was dissolved hr 500 ml of 95%etf,ancJ 
andnV.xedwithasolutionofL( + )^^ 

£ MM-. The precipftated salt was collected by filtration and washed wtth ethano. W * 
crude salt with la]» +29.5° (C 5%. methanol) was 34.3 g. Two recrystallisabons from ethanol afforded 21.8 g 

with [a]* +36.0°. 
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C 3 JI«N07 requires: C 65.66 H 7.84 N 2.95 O 23.55 

Found: 65.9 8.06 2.90 23.5 

5 

H-N > N4)ifeopropyl-3^2-hydroxy-5-methytphenyl)-3>phenytpropylamlne hydrogen DH-tartrate was similarly 
prepared using D(-)-tartaric acid. [a]* -35.8°. 



10 Found? C 65.6 H 8.00 N 2.83 O 23.6 

Several of the compounds according to the invention were tested with regard to anticholinergic, anti-norad- 
renaiine, and anti-calcium effects, toxicity and effect on the heart rate. The test procedures are described below, 
and the test results are reported in Table 1. For comparison purposes the testing also Included the commercially 
available drug terodfline and a structurally similar compound, N,N-dimethyl-3-(2-methoxyphenyI)-3-phenyl- 
propylamine, disclosed as an antidepressant in US-A-3.446.901, GB-A-1 .169.944, and GB-A-1. 169.945. The 
test results clearly show that the compounds according to the invention are superior to the known compounds 
especially as regards selectivity between the desired anti-cholinergic activity and the undesired side-effects. 

20 

a) Anticholinergic activity on Isolated urinary bladder 

Male guinea-pigs, weighing 250-350 g, were killed by a blow on the head and exsanguinated. The urinary 
bladders were quickly removed and placed in Na+-Krebs, in which they were kept throughout the dissection 

25 procedure. The bladders were dissected free from adherent fat and connective tissue before they were cut open 
by an incision on each side from the base towards apex. The mucosa was carefully removed with a pair of sci- 
ssors. Four strips, approximately 3-5 mm long were prepared by cutting In a parallel direction to the longitudinal 
muscle fibres, on each half of the bladder. 

The bladder strips were immediately mounted vertically in 5 ml organ baths containing Na + -Krebs solution 

30 aerated with carbogene gas to maintain the pH at about 7.4. The temperature, 37°C, was thermostatically con- 
trolled by a Lauda MS3 thermostatic circulator. The preparations were suspended between two hooks, one of 
which was connected to a Grass Instruments FT03 force transducer. The isomeric tension of the preparations 
was recorded by a Grass polygraph model 79D. The resting tension was applied to approximately 5 mN. The 
strips were allowed to stabilize for at least 45 minutes. During this period the resting tension was adjusted to 

35 5 mN and the preparations were repeatedly washed. 

In the preliminary experiments concentration — effect curves for carbachol (carbamylcholin cNoride) were 
studied, in order to determine a suitable agonist concentration for inhibition studies with antagonist The 
carbachol concentration chosen, 3 x 10-*M, produced a submaximal contractant response (70%). In the inhibi- 
tion studies, the strips were contracted with carbachol (3 x 10-«M) every 15 minutes. The strips were washed 
three times after every agonist addition. This procedure was repeated until a reproducible contractant response 
was observed. A variation of about 10% for three subsequent contractions was accepted as reproducible. 

Initially each antagonist was tested in a concentration of lO^M, on. two bladder-strips from different gui- 
nea-pigs. When a reproducible response with 3x1 (HM carbachol was obtained, the strips were incubated with 
the antagonist for 15 minutes before the next carbachol was added. If the antagonist produced more than 50% 

45 inhibition of the response to carbachol, a complete concentration-inhibition curve was also made. In the com- 
plete inhibition curves, the strips were then incubated for 60 minutes with a fixed concentration of the antagonist 
before the next addition of carbachol. The effect of the antagonists was calculated as per cent Inhibition of the 
mean of the initial agonist-induced contractions. To generate concentration-inhibition curves the antagonists 
were studied in 6-8 concentrations and for each concentration a fresh preparation was used, i.e. the strips were 

so only exposed to the antagonist once before they were discarded. 

b) Antagonistic effect to noradrenaline and calcium on the portal vein 
Preparation of isolated portal vein from rat 

55 

Animals : Albino, male rats, weighing about 200 g. 
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Bath volume : 5 ml . 

Btffe^ Na*-Krebs, modified by K.E. Andersson 

Tem perature : 37°C 

GiiT Carbogene (93.5% 0 2 + 6.5% COJ 

Muscle tension : 0.5 g 

Noradrenaline— antagonism on portal vein 
Doses : Noradrenaline 3x10" 7 M 

preceding doses of the agonist 

Ca — antagonistic effect on portal vein 

10 mM K'-solution is added to the Krebs buffer to stabilize the spontaneous myogenic activity of the vein. 
The ^extractions * -easued. The test substance is added to the bath in cumulate 
doses until total inhibition Is obtained, 
c) Histamine— antagonism on isolated ileum 
Preparation of isolated Ileum from guinea pigs 

Animals : Guinea pigs of both sexes, weighing about 350 g. 

Bath volume : 5 ml 

Buffer; Na*-Krebs, modified by K.E. Andersson 

Temperature : 37°C 

GaT! Carbogene (93.5% 0 2 + 6.5% COj) 

Muscle tension : 0.5 g 

The guinea pig is killed by a blow on the neck and decapitated. The abdomen fe 
«f ill teZ ^feLt off about 15 cm above the ileocaecal junction. The piece of ileum Is washed with buffer and 

nected to an amplifier and a writing oscillograph. 

45 ^!c£2^£**n* gives about 70% of maxima, response. The agonist is added to the bath at 
sJu^U^Tm^re^ul^ contractions are obtained a fixed concentration of the tes substance 

next concentration of the test substance is added when the original response of the agornst Is obtained. 
50 ^S^fVtm test substance is calculated as per cent inhibition of the mean response bythree 

preceding doses of histamine, 
d) Acute toxicity In mice 



10 



15 



20 



25 



30 



35 



55 



The antagonists to be tested were dissolved in 0.9% NaCI. If theywere ^^ uble '"^ NaC,lheyWere 
dissolved in double distilled water. The solutions were prepared on the day of the expenment 
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Procedure 



White male mice, 25 g, were placed In a mouse holder. The tested compounds were given as Lv. bolus 
doses in one of the four tail-veins, with a volume of 0.01 ml/g mouse. Each substance concentration was given 
5 to a group of four mice. 4-5 different concentrations of the antagonists were made and tested. 

The acute lethal dose (LD 1t ) was the lowest concentration of the anticholinergic drug where 4 mice of 4 
tested died within 5 minutes after an i.v. bolus dose. 

LDso-interval : The LD^-interval was between the highest dose where 4 mice survived and the lowest dose 
where 4 mice died within 5 minutes after an i.v. bolus dose. 



e) Effect on heart rate in conscious rat 

The animal is slightly anaestetized by ether and an infusion cannula is inserted into a tail vein. WhDe still 
asleep the rat is placed in a simple device, made of a coarse, somewhat elastic net fixing the rat in a constant 
15 position. Electrodes are attached to the extremities and connected to an ECG-pulse pre-ampllfier and a Grass 
polygraph. By recording the ECG, the heart rate can then be determined. 

Before any substance is given the animal has regained consciousness and the heart rate has been constant 
for at least 15 minutes. 

The substance is injected, I.v. in the infusion cannula and flushed with physiological saline. 
20 ECG is recorded 0.25, 0.5, 1, 2, 3 and 5 minutes after completed injection and then every 5 minutes until 
the original heart rate Is obtained. 
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Example A 



Pregaration_of tablets 







Ingredients 


mg/tablet 




1. 


Compound 1 in Table 1 


2.0 




2. 


Cellulose, microcrystalline 


57.0 


10 


3. 


Calcium hydrogen phosphate 


15.0 




U. 


Sodium starch glycolate 


5.0 




5. 


Silicon dioxide, colloidal 


0.25 


15 


6. 


Magnesium stearate 


0.75 








80.0 mg 



The compound 1 according to the invention is mixed with ingredients 2, 3, 4 and 5 for about 10 minutes. 
20 The magnesium stearate is then added, the resultant mixture being mixed for about 5 minutes and then com- 
pressed into tablet form with or without filmcoating. 

Example B 

25 

Pregarat ion_qf capsules 



Ingredients mg/capsule 

1. Compound 1 in Table 1 2 

30 

2. Lactose 186 

3. Corn starch 20 

4. Talc 15 
35 5. Magnesium stearate 2 



225 mg 

The compound 1 according to the invention is mixed with ingredients 2 and 3 and then milled. The resulting 
40 mixture is then mixed with ingredients 4 and 5 and then filled into capsules of appropriate size. 

Claims 

45 1 . 3,3-Diphenylpropylamines of formula I 



50 




55 wherein R 1 signifies hydrogen or methyl, R 2 , R 3 and R 4 independentiy signify hydrogen, methyl, methoxy, hyd- 
roxy, carbamoyl, sulphanoyl or halogen, and X represents a tertiary amino group of formula II 
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/* 5 



saturated hydrocarbyl group, especially saturated ^™g*^JLJ^ at leastfour carbon atoms. 

15 me r^2ny. P ro P y.arnine,a 

SU %T 3 n -riipheny.propy.amlnes according to any one of the proceeding Cairns, wherein at least one of f* 
ral^Cp^o^S'a^ng'to any one of claims 1-5. wherein X signifies any of the following 
2„ groups aH), each of which may carry atleast one hydroxy substltuent : 

a) -N^ 32 , b) -< 3 , c) -N. * 
* ^CH(CH) 2 ' V C(CH 3 ) 3 X C(CH 3 ) 2 CH 2 CH 3 



30 



yC— CH 2 ^O— C 



d). -N J , e) 

CH 3 CH 3 CH 



^r— qh 2 | v 

-N^ J)bH 2 , f) -n-^ 

l 3 >CH 3 



40 



enantiomers: , , . 

NN-diisopropyl-3-(2-hydroxy-5-methylpheny1)-3-phenylpropylamine. 

N-methyl-N-tertbutyl-3-(2-hydroxyphenyl>3-phenylpropylamine, 
45 N-methyl-N-tertbutyl-3-(2,4-dihydroxyphenyl)-3i)henylpropylam.ne, 
N-methyl-N-tert.butyl-3,3-bis-(2-hydroxyphenyl)propylamine, 
NN-dilsopropyl-3,3-bis-(2-hydroxyphenyl)propylamine, 
NN-dnsopropyl-3-<2,5KJihydroxyphenyl)-3-phenylpropylam.ne, 
N l m emyl-N-tertbutyl-^(2,5-dihydroxypheny1)^-phenylpropylamlne, 
so N,N-diisopiopyl-3K2^emoxyphenyl)-3-phenylpropylamme 
^3K2-memoxyphenyl)-3-phenylprop^^^ 



drug. 
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1 1. A method for preparing 3,3-diphenyf propylamines according to any one of claims 1-7, comprising : 
a) reacting a reactively esterified 3,3-diphenylpropanol of formula HI 

R 2 

X ,1 



_^CH-CH,-CH 0 -Y III 

10* 



wherein R 1 -R* are as defined above, any hydroxy groups may be protected and Y is a leaving group, 
with an amine of formula IV 

is H-X IV 

wherein X is as defined above, or 

b) reducing a 3,3-diphenytpropionamide of formula V 



O^-OR 1 



R 3 



CH-CH 2 -CO-X 



wherein R 1 -R« and X are as defined above and any hydroxy groups may be protected, or 
c) N-methylating a secondary 3,3-diphenyipropylamine VI 

30 

R 2 



~^CH-CH.-CH,-NH-Z VI 

,0* 



wherein R 1 -R 4 are as defined above and any hydroxy groups may be protected, and wherein Z has the 
40 same meaning as R 5 and R 6 with the exception of methyl, or 
d) reducing a 3,3-diphenylpropylamlne of formula Vila or Vllb 




wherein R 1 -R 4 and X are as defined above and any hydroxy groups may be protected, and W signifies a 
55 hydroxy group or a halogen atom, and 

I) when necessary splitting off hydroxy protecting groups in the compounds obtained, if desired after 
mono or di-halogenation of one or both of the phenyl rings, and/or 

li) if desired converting obtained bases of formula I Into salts thereof with physiologically acceptable 
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— - «H*- isomers into the individua, enantiome. , and/or 
IS methylaung an ortho-hydroxy group in an obtained compound of formula I, where.n tf » 

hydrogen and/or R 4 is hydroxy. 
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PatontansprQche 

1. 3,3-Diphenylpropylamine der Formel l 



,1 



CH-CH 2 -CH 2 -X 



wnrin Rt fDr Wasserstoff oder Methyl steht. R 2 , R* und R 4 unabhangig voneinander fflr Wasserstoff, Methyl, 

!SSZ £525! «* Ha,ooen stehe "« und x ehe tert,are Amin09ruppe der Fom,e 
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*«taiiL worln R* und R» fQr nlcht-aromaflsche Hydrocarbylgruppen stehen, die gleich oder verschieden sein 

SSS1 einen Ring bilden konnen. ihre Sate mil phystologfech annehmbaren Sauren. und wenn 
rvtZS^to Form von optischen .someren voriiegen konnen, das racemische Gem-sch und die Indi- 

fflr eta ^^SXdrocarbylgruppe, insbesondere gesatHgte, aliphatische Hydrocarbylgruppen. w.eC^AI- 
% XEZZZ C^AikyToL Adamantyl, stehen, daU R* und R- miteinander mindestens drei, vorzugs- 
we'ise mindestens vier Kohlenstoffatome, haben. 

3 3,3-Diphenylpropylamine nach Anspruch 1 oder 2, dadurch gekennze,chnet, daft R* und R zusam- 

-rstehenden Anspruche. dadurch gekennzeichne* da* 
mindestens eine von R 5 und R« eine verzweigte Kohlenstoffkette umfaBt 

6. 3,3-Diphenylpropylamine nach elnem der Anspruche 1 bis 5, dadurch g. 
derfo genden Gruppen a) blsf) steht, wobei jededavon mindestens einen Hydroxysubsttuenten tragen kann. 
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N CH(CH 3 ) 2 X C(CH 3 ) 3 ^QCHjJjCHjCHj 



10 



15 



CH, CH, 
d) -N I 
CH 3 CH 3 




f) 



CH, 



7. 3,3-Diphenyipropylamine nach Anspruch 1 , dadurch gekennzeichnot, daS sie aus der Gruppe, beste- 
hend aus den folgenden Verbindungen, ihren Salzen mit physiologisch annehmbaren Sauren und wenn mog- 
20 lich, ihren Racematen und individuellen Enantiomeren ausgewShlt slnd : 
N t N-DHsopropyl-3-(2-hydroxy-5-rnethylphenyl)-3-phenylpropylarnin l 
N-MethyJ-N-tert-butyi-S^-hydroxyphenyl^S-phenylpropylamin, 
N-Methyl-N-tert-butyl-3-(2 t 4-dihydroxypehynl)-3-phenylpropylarnin ( 
N-Methyl-N-tert.-bu^i-3,3-bis-(2-hydroxyphenyl)-propylarnin, 
25 N,N-Diisopropyl-3,3-bis-(2-hydroxyphenyl}-propylamin l 

N r N-Diisopropyi-3-(2,5-dihydroxyphenyt)-3-phenylpropy!amin l 
N-Methyl-N-tert-butyl-3^2 r 5^ihydroxyphenyt)-3-phenylpropylamin, 
N,N-DHsopropyl-3-(2-methoxyphenyl)-3-phenytpropylamln > 
N-[3-(2-MetrK>xyphenyl)^henylpro^ 
30 (+)-N,N-Dnsopropyl-3-(2-hydroxy-5-memylphenyt)-3-phenyIpropylamin^ 

8. 3,3-Diphenylpropylamine nach einem der Anspruche 1 bis 7 zur Verwendung als pharmazeutische Wirk- 
stoffe, fnsbesondere als anticholinerge Mittel. 

9. Pharmazeutisches Praparat, dadurch gekennzeichnot, da&es ein 3,3-Diphenylpropylamin nach einem 
der Anspruche 1 bis 7 und einen vertrSgllchen pharmazeutischen Trager enthalt 
J5 10. Verwendung elnes 3,3-Diphenyipropytamins nach einem der Anspruche 1 bis 7 zur Herstellung eines 

anticholinerge n Arzneimittels. 

1 1. Verfahren zur Herstellung von 3,3-Diphenylpropylamlnen nach einem der AnsprGche 1 bis 7, dadurch 
gekennzeichnot, da& man 

a) ein reaktiv verestertes 3,3-Diphenylpropanol der Formel III 

40 



45 




III 



worin R 1 bis R 4 wie oben definiert sind, wobei irgendwelche Hydroxygruppen geschutzt sein kdnnen, und 
so Y eine Austrittsgruppe ist mit einem Amin der Formel IV 

H-X IV 

worin X wie oben definiert ist, umsetzt oder 
55 b) ein 3,3-Diphenylpropionamid der Formel V 
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-OR 1 



^CH-CH 2 -CO-X 



R 3 



worin R 1 bis R 4 und X wie oben 



def.niert sind, und irgendwelche Hydtoxygruppen geschOtet sein k6nnen. 



f0 reduziertoder 

c) ein sekundares 3,3-Diphenylpropylamm VI 

R 2 



>5V0R l 

~ScH-CH 2 -CH 2 -NH-Z VI 



worin R 1 bis R» wie oben 

wobeiZdiegleicheBedeutung >„ la „ rfo rVilh 
d) ein 3,3-Diphenylpropylamin der Forme) Vila oder Vllb 

R 2 



—OR 

.C=CH-CH 2 -X y/^f 



Q-CH^Hj-X 



Vllb 



Vila 

35 wori n R 1 bis R* und X wie oben deflnlert sind. und hgendweiche Hydroxygjuppen geschutzt sein konnen. 



Wasserstoff 1st und/oder R* Hydroxy 1st, methyliert 



Revendications 

1. 3,3-diph6ylpropylamines deformule 1 



R 



CH-CH 2 -CH 2 -X 
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dans laquelle R 1 represente Phydrogene ou un groupe methyle, R2 R3 e t R* representent independarnment 
I'hydrogene, un groupe methyle, methoxy, hydroxy, carbamoyle, sulfamoyle ou un halogene, et X represente 
un groupe amino tertiaire de formule II 



< 



R 5 



10 dans laquelle R 5 et R 6 representent des groupes hydrocarbones non aromatiques qui peuvent §tre Identlques 
ou differents et qui contiennent ensemble au mols trois atomes de carbone, et dans laquelle R 5 et R 6 peuvent 
former un cycle avec V azote du groupe amine, leurs sels avec des acldes acceptables du point de vue physio- 
logique et, lorsque les composes peuvent 6tre sous forme d'isomeres optiques, le melange racemique et les 
Snantiomeres Individuels. 

is 2. 3,3-diphenylpropylamines selon la revendication 1, dans lesquelles chacun des substituants panml R 5 
et R 8 represente independarnment un groupe hydrocarbon^ sature, en particulier des groupes hydrocarbones 
aliphatiques satures tels que alkyle en C^, en particulier alkyie en C^, ou adamantyte, R 5 et R 6 comprenant 
ensemble au moins trois, de preference au moins quatre atomes de carbone. 

3. 3,3-dlphenylpropylamines selon la revendication 1 ou 2, dans lesquelles R s et R 6 pris ensemble forment 

20 un cycle avec I'azote du groupe amine. 

4. 3,3-diphenylpropylamines selon la revendication 1, 2 ou 3, dans lesquelles R 5 et/ou R 6 porte au moins 
un substituant hydroxy. 

5. 3,3-diphenyl prolamines selon Tune quelconque des revendications precedentes, dans lesquelles au 
moins Tun des substituants R 5 et R 8 comprend une chafne carbonee ramffiee. 

25 6. 3,3-diphenylpropylamlnes selon Tune quelconque des revendications 1 a 5, dans lesquelles X repre- 

sente Tun quelconque des groupes suivants a)-f), chacun de ces groupes pouvant porter au moins un substi- 
tuant hydroxy : 

a) 32 , b) 3 , c) -< 3 

^CH(CH 3 ) 2 X C(CH 3 ) 3 X C(CH 3 ) 2 CH 2 CH 3 




CH 3 CH 3 



<° d) -N , e) 



2 




^ H 2 



45 

7. 3,3-diphenylpropylamines selon la revendication 1, choisies dans le groupe form6 paries composes sui- 
vants, leurs sels avec des acides acceptables du point de vue physiologique et, lorsque cela est possible, leurs 

racemates et leurs eniantiomeres individuels : 

N,r^iisopropyl-3-(2-hydroxy-5^ 
50 N-m6thyl-N-tert.butyl-3-(2-hydroxyph6nyl)-3i3h6nylpropylamine f 

N-m§thyl-N-tert.butyl-3-(2 f 4-dihydroxyph6nyl)^-ph6nylpropylamine, 

N-me%l-rftert.buty-3,3-bis-(2-hydro^ 

N^iisopropyl-S.S-bis^-hydroxyphfinylJpropylamine, 

N,N<IKsopropyl-3-(2 t 5^ihydroxyphenyl)-3-ph6nylpropylamine i 
55 N-rr£thyl-N-tert.butyl-3-(2 f 5-dihydro^ 

N,^diisopropyl-3-(2-fn6thoxyphenyl)-3-phenylpropylamine, 

N-(3-(2-me^oxypheny1)-3-phenylpr^ 

(+)-N,N-dnsopropyl^2-hydroxy-5^ 

41 



Page_42of43 

EP32gZiJ!!!e^J^^ " ~~ 



10 



15 



20 



25 



EP 0 325 571 B1 

^riSSJszs!^^ se,on ,,une que,conque des revendicafions 1 

* \7aSoVtfun 3.3^ny.propano, estenfie demand rea«*ve deformule ... 

l S@-OR l 

^^rH-CH--CH-.-Y IH 
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^.CH-CH 2 -CH 2 -Y 
3^' 



-R* 



d ans.a q ue..eRi-R<so^^ 

est un groupe partant, avec une amine de formule IV 

H-X IV 

dans laquelleX est tel que def.ni ci-dessus. ou 

b) la reduction d'un 3,3-diphenylpropionamide de formule V 

Ng^-OR 1 



so _^CH-CH 2 -CO-X 



R1 

R.etXsonttetequedef.niscWessusetunflroupe hydroxy quelconquepeutetreprotege. 
c)la N-m6thylafion d'une 3.W.phenylpropylamine secondare VI 



danslaquelteR 1 
ou 



R 2 



V> <(oV-OR 1 

"j^CH-CHj-CHj-NH-Z VI 

sssr^-Ksaas?' 

iTa Suction d'une S^iphenylpropylamine de formule Vila ou Vl.b 
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10 Vila yilb 

dans laquelle R 1 -R 4 etX sont tels que d6finis ckJessus et un groupe hydroxy quelconque peut etre protege 
et W represente un groupe hydroxy ou un atome d'halogene, et 

i) si necessaire le clivage des groupes prbtecteurs J des J groupes hydroxy dans les composes obtenus, 
15 si on ie souhaite apres mono ou dihalogenation de Tun des cycles phenyl e ou des deux, et/ou 

ii) si on le souhaite la conversion des nases de formule I obtenues en leurs sels avec des acides accep- 
tables du point de vue physiologique, ou vice versa, et/ou 

Hi) si on le souhaite la separation d'un melange d'isomeres optiques obtenu en les enantiomeres indh 
viduels, et/ou 

20 iv) si on le souhaite la methylation d'un groupe hydroxy en ortho dans un compose de formule I obtenu, 

dans lequel R 1 est un atome d'hydrogene et/ou R 4 est un groupe hydroxy. 
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